, will prevent auxin-induced cell elongation (4. 8. 12, 16) . It has been assumed that it acts by inhibiting the action of auxin (8, 12, 16) . If this is correct, it would indicate that RNA svnthesis is required for auxin action.
Auxin-induced elongation is a complex process which requires a number of factors (5) . In Avena coleoptile tissues the factor which normally controls elongation is the extensibility of the cell wall (2, 7, 21) . Addition of auxin to a tissue causes a loosening of the cell wall which, in turn, results in rapid elongation. Any inhibitor that blocks the auxin-induced wall loosening will inhibit elongation. But a compound that inhibits elongation does not necessarily have to have any effect on wall loosening. Mannitol, for example, inhibits rapid elongation but does not affect wall loosening (2) . Since other auxin-insensitive factors are needed for growth, inhibition of any of these will also lead to an inhibition of elongation.
Thus a compound could inhibit elongation either by blocking the auxin-induced wall loosening or by affecting some other factor. In the past, it has not been l)ossil)le to separate these 2 possibilities.
Recently Olsen et al. (18) have shown that it is l)ossible to directly measure the extensibility of the wall by using a modification of the technique of Heyn (9) . At the end of the incubation period, the bulk of the protoplasm is removed from the cells with boiling methanol followed by Pronase examined by testing the effect of removal of auxin on growth rate and WEx. Sections were pretreated for 3 hours in solutions with or without IAA. Then half of the auxin-treated sections were returned to media which was free of auxin; the remaining sections were left in their original solutions. The growth rate and extensibility of the sections were then followed for the next 10 hours (fig 2) .
Sections which remained in auxin showed a high. constant growth rate and had a high WEx. Nonauxin-treated sections possessed a low, constant growth rate and had a low WEx. The growth rate of sections returned from auxin to water was rapid for 2 hours after which it dropped until at the end of 10 hours it was as the same level as the nonauxin-treated sections. The extensibility of the sections dropped in a parallel mannier so that after 10 hours it, too, equalled that of the non-auxin-treated sections. Apparently the auxin-inlduced WEx was used up in elongation.
The effect of actinomycin D on auxin-induced wall extensibility was then examined. First, it was shown that actinomycin will effectively inhibit RNA synthesis in Aventa coleoptile tissues. Sections were pretreated for 3 hours in buffer; with or without 25 ,xg/ml actinomycin D. A, Elongation; B, WEx.
the orotic acid into RNA was determined (table II) . Actinomycin greatly inhibited the synthesis of RNA over the whole of the experimental period. The inhibition ranged from 91 % after 1 hour to 95 % after 6 hours. The presence or absence of auxin had no effect on the amount of inhibition which was obtained.
The effect of actinomycin D on elongation and WEx was then determined. Sections were pretreated for 3 hours in buffer, with or without 25 ,4g/ml actinomycin D. Then 28.5 /im IAA was added to half of the sections in each group. The growth and WEx were followed over a period of 12 hours.
Actinomycin severely inhibited auxin-induced elongation (fig 3a) . At first some auxin-induced growth did occur, but the inhibition progressively increased until after 6 to 8 hours the growth rates of auxin-treated and control sections were identical.
The effect of actinomycin on \V Ex is seen in figure 3b . Three things are apparent from these results. First, even though RNA synthesis had been inhibited by the actinomycin, auxin was still able to induce a sizable increase in the extensibility of the wall. Secondly, this auxin-induced increase in WEx was not used up in elongation but persisted even after all auxin-induced elongation had been eliminated. Finally, actinomycin caused a stiffening of the walls in both auxin-treated and non-auxintreated sections. Other experiments (unpublished) indicated that this stiffeninig was not sufficient to explain the actinomycin-induced inhibitioni of elongation.
Discussion
There can be little doubt that RNA svnthesis is required for some facet of auxin-induced elongation. This is shown by the fact that treatment of tissues with ribonuclease (14) Synthesis of RNA is not necessary for auxininduced wall loosening. However, since RNA synthesis is necessary for continued elongation. it must be required for some auxin-insensitive factor which is also necessary for elongation. In the absence of this factor, the auxin-induced wall loosening, although present, is unable to manifest itself as elongation.
Summary
An Instron stress-strain analyzer has been used to determine the effect of various treatnients on the extensibility (\VEx) of Avcna coleoptile cell walls.
Auxin causes an increase in WEx even when RNA synthesis has been inhibited by greater than 90 % with actinomycin D. Furthermore, the effect of auxin on \VNEx persists even after auxin-induced elongation has been completely blocked by the actinomycin. It is apparent that RNA synthesis is not necessary for auxin-induced wall loosening, but is necessary for some other factor required for elongation.
Cyanide completely prevents an effect of auxin on WEx. Aerobic metabolism is apparently necessary for the induction of wall loosening by auxin.
Removal of auxin from the sections results in a parallel decrease in the growth rate and in WEx. It would appear that wall loosening is used up in elongation.
